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A. ..CLOCK SIGNAL INPUT 
10...CLOCK RECEPTION SYSTEM 

B. ..DATA SIGNAL INPUT 

1 1... DATA RECEPTION SYSTEM 

C. -DIGITAL DATA SIGNAL 

D. ..SECOND CONTROL SIGNAL 

E. ..FIRST CONTROL SIGNAL 
14...SHiFT REGISTER 

F. ..CLOCK SIGNAL OUTPUT 
t2...CLOCK TRANSMISSION SYSTEM 

G. ..DATA SIGNAL OUTPUT 
13...DATA TRANSMISSION SYSTEM 
15...DA CONVERTER 
16.-.BUFFER CIRCUIT 

H. ..OUTPUT TO LIQUID CRYSTAL PANEL 
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(57) Ahslracl: When a clock signal aiid a plurality of dala signals synchroni/iid wilh Lhe clock signal are Iransrerred, a clock 
transmission system (12) feedback-controls the driver switch drrve pulse width so that the clock signal is transmitted with a small 
amplitude and the conln)1 signal oC lhe pulse width is used lor controlling lhe driver switch in each data transmissicm system (13), 
thereby simultaneously realizing small amplitude transmission of each data signal. Furthermore, a clock reception system (10) ap- 
plies the control signal of the aforementioned pulse width to delay control of a clock delay circuit, so as to realize an optimal latch 
timing of reception data in each data reception system (1 1), 
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^mmmmm%5, 4 is, at %^rx^^5, 6 9 4, oeo-^tcfjc, y-(^ 

V^T^--:f/\^^f\^WftX^W.Wi-t^tLli)<r> CMOS (Complementary Metal Oxide 
Semiconductor) K^-Y-'^^iS^Ti^^tbTV^S. 
B*H!|#P*3¥i 1-1 9 4 7 4 8-^<2ji|S{c:g^7jt$ixy!:ji5#BX'<^ru^T'H, WL^b 

m^uf ^Zf\^-< m(Of—'& Yy-i ^<Xh. UMitRXJ^'EMl (Electro-Magnetic 
Interference) {gmSr i6«Ji: LT, /bWiSi<Dy'—^m^\ti}^ilKibh^X\^^. tZ-htK 

rcQ@6<j<^itfiei-'5fc46. *l8eq^c:J;^^(i^ 7^-^j§^tP#tc. *-r^'D5'i5'ft^<^ 
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5 tt, HI 4 'l3<^mjE{^1Siii3SIiJ?S©l¥*fflffi^0*J^^7j^i-|aSS|g|-Cfo5, 
121 6 (i. H 3cpcQjl{;^/N-< U'^yL'/c — ^v</^4^t^IEl^&<7:>i^^«^!5c^?'J^*•tlHIS&l2l 



Ill9{i. m^^nCfxi y^ /B jilt v^>^ X coftkopjlBlt^^'J ^Tj^-T:/ D y ^ mx-fo 



0 1 ifi. [l2<^5<Di?D-;/^fflSftv'^7^ARt>*IEI-*c^r-^;S§:ff'>^xA(D 



l2lT-fc^„ 
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(Digital-to-Analog) 1 5 <!: . -Ta ^■'m^:^'§ifi-^Xm^n^<^-^;^ 1 

Ill3f*. 0 2l3C9^D5,>?ffii||^S^^;;^r-Al 2C9|^iB1?|^*?II^7FLTV^5o ^ 3 

^ol/^T. 2 oii^p -;/i?m-^A;'3ffi^^. 2 if±i?.n -y^m-§-ei^aS3irg^ii5c$ixfc K 
7'i'/<W;':)SS-7-T'fe?., 

m^(0^ x2 y ^ mxk^-y^^T- 2>^i 2fi, |g-l;i!?.vd di: K7-i'/^tb;'3«T- 2 1 1 
(DmcSf^\.fz.^-^-( 2 Vy^^<m:h^^2 i ir^nmiliv s s b(DTii 

^2 4 '/^y^ 2 0i)-h^?Lhfifz^ ^-y-^ ft-^lcf£;:§: LT|g - ^ 

5/f-2 3^^S()-rS''-^Vu;^Srlg^-rsilz:^i!j^<vu;^|g^lHl8S2 si:. ^ n •^iJ'jf 
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vri mx.iii. 5v) ^mit^-t^f^-^^-yyT 3 2 mm:^^ i/'^s i^^L 

^SE®)-r-5j5' D K7-f ^^[il?S^<Sfi£-r5o B-iS^tK^-^^ y 7 r 3 2 , 3 3{4. 

m\^. m3<D^n^y'!^mmmiy^TJ^L 2\t. ]fy-f^<mtjia^2 i<D^s.( u^^u 

^tu^ixyt^N-f u-</umffi^m-S"ifiiiJEv r 1 t(D-^i:i^m\^xm-mmm^-c 1 
t Lxm^-t^m-mm^2 s t. m:fio-\^^ju](^mm^2 7izxy)mm^ixtiu 
-u^ji^nnit^-mmmmv r 2 t(omt:mmLxm-mmm^c 2 1 ux^ft^-r 

5m-i^*S^2 9 t^Wi-So ^-*JM-§-c 1 rJ;^-M/-?/i^;^|§^fe|5]i{g2 4tc. 
m-mmit-^c 2 tt^z:«ESft^</w;^^^|H]5S 2 5 ^ - hv<>>^ ^tv-So 

19 , m-TOz-^/i'^lg^tlHli^ 2 4 fi, K7'i'/<W;'3ffiT- 2 1 U'-</ulff >6S 
m-STOBEV r 1 t-ife-rs J: 9J^I?-;^-r 5/5^2 2Srig!g)-r-5^-«/»-;^*sSr^-f|ji| 
^ft-§-c i{rj:t)M^tt5o ^ -igIb/^v^^^^|s|i^S 2 5 fi, K7'r^<ttl;'3«^ 2 

-r?,y</i':^m^^-mmm^c2{zx'omm^ti^n 

±mm 2 4 ^s®,j^LTS^-3iiiwt-^c 1 x-mm^fircmmzn^-^^ y^2 2^y^ 

fy^^2 0 (DW^fi^o-U^MZ^LhTM^ t . ^-iE®K^V^^^^?fe(EI^S2 Sd^Sbf^ 
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□-u-</u^taiai8S2 6. 2 7agt>*{cm-s.t>'^-ii*s§§2 8, 2 9i)^hm^^ti^ 

r 3 2. 3 3fiT^ai//-<.^:7r-efo'5>i«. i (D^S.^'^m^U 

m-tZ:Li:tci,-fi)^ni^X'hK) . ^tih(D^<yyr 3 2, 3 zx V'y ^ ^<\^-jm^2 l 

H 4 fi. 3 ^(D^-'R.Xfm-mWi^<J^^^±^^ 2 4, 2 5 «^Mffifife0iJSr^ L 

Iil4{cj:iitf. ||-iEll!)/NVu;^|i^|Hl3S2 4{4, m/±a5iJM®[sIifg 6 0 i: . KMSg 

6 1 oRiHisse zhx-min^M. i^tL. m~mw}y</i^:^^±^m2 sii. ms. 
me it. ms ^(Dm-/i^^^ ^-<y^/a-^^/i'^wiiii^ 26, 27 (owmmM^ 

7T^LTV^5„ m;^WV-</l'/D-t''<^l'^ttllHia&2 6. 2 7{i, 

^y^;J^-/^ KIqJ?S 5 0, 51 S:il:>?iJ^j^1-^X«®j¥}lfi|fiK-et -5„ 121 6 ^C*JV^T. 5 

H-^tcfis ^— i2IJl>'^Vu^^4(Elgg2 4;6^bl±'i:^$n-5ra^-«/i'^^fflV^-C. {^Sft^-? 
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.7}'*SV^T. 2 0 a f4x-^5'm^A;'3«S^-. 2 1 a fix-^ft^^ii^!S4 (r^ij^g^tv 

ii7<D7^-iyffliii<fv'^xAi m-mi!^vddi: K7-r^^m;^sffi^ 2 1 a 

(D?^\ci^-'(£\^fzm^^^ y=r22 a V y -< 2 1 a <t ^nigji!?! V s s t 

(om^z^^Ltcf^:^^^ y^2 3 a t. "f- \t^Xti^l- 2 O a ;!)^P>-^;t ib^/cx 
— ^'fi-^trf&^UXBS^^-Y ■;/9^2 2 a <lrgEib-t-5''</u;^^^^-t-5|gHTO^-^Vu;^ 
|g4fele]K2 4 a i:. y'-^m^AtliS^2 0 & i>^h^±^titzr-'i^m^iz]t^[^X 
y^2Z& Sr!IBI«)■t-5^^V^^€:^dt-r5^El^®J/^°/^;^^^Isli^S2 5 a i:. 
- it %XtS^^ 2 0 aii>h^^t^h.fL7'-'i^\t^\zm^\^X\=-y^^<\^:n^^2 
1 a'^^N'i' U'-</w-mi±Srm;'3-r5^'&li;i-vL. ;i^o K7-('/<ffi;^iS^^2 i a--D- 

0 iif}^^^-7Lhit\^fz7'—i'm^K)^-'^\.X\^y^y<mt}^l-2 1 a-^W U'</umiI 
^mtl-ri>m^\c^-y\^. i)^-oh'9^y<m:h^^2 l a--n-u-</w®BE<SrW;^-t-5 
:^-^tr;d->-r6li?A:^'l' l a t. M-t^^ -y^3 0 h^^LX Vy^y<mtl!/^ 

T-2 1 a-^m-mmmf±V r l 3 2 a mhy^^ 1. 

a i^^LT Vy>(y<\^tt^^2 1 a^-^-SOTffVr 2 i^tlt^f^^EI^^ -;/ 7 r 3 

4 2fe.t>*x-<5'm-§-A;'3S!i!^2 0 a LT-^^ Pjitx^cx-^m-^t-JEj^^ UTr-^m- 
-§-f5i^SS4^iE®j-r5)X-^ K^-r^-^lHlSg^lf^l-S^ ^HS:U^^eg^<-;/:7r 3 2 a, 
3 3 a (4, m3[&T>*m/N7;^ 2/f^2 2 a , 2 3a ;J^iil5;^/J-7<^^-a-tw K7'l'^^|±J;'3JS 
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A 1 2T'^^^nfc^-i^t>'^-{|ii|Wf 1 . C 2 <lr^^-en§:»t®5„ ^Higib 
^^'y^^^^gfe(5]K 2 4 a {i, /•^ffi;'7iST- 2 i a (^/n-T w-<yi^l:ff A^^— ffi^f^mflE 

V r 1. ir-iC-rS J; 9 \Z^3:i.7.y( 5/^ 2 2 a Srm-r5/-«/^Xi|iS^^-$iIWt-§-C 1 

7" A 1 2fitfcl;'3/>-i' v-</u26.0«ci — ^-</i'^miElSS2 6 , 2 7 afeWclg— ^^t>'^-i§ 

0 8 {4. 13 3(7)^ P j/:J'ffljiitv^;^Xi^ 1 2&Uf|l|7(^x— i5'ffli2^fHi^;=^Xi» 1 3 

I2I9{4, I2l2f (^^ay:{'ffli||j3i/;^xAl 2 0^lll(^)p*|ll«|^^iJ^7nL-CV^5, m 

9trj:n«> ii-s.t>*^->^-r 5'^2 2, 2 3*5^-© mm^<j^^^^^m^ 
2A\z.^^mm^M, "^-mMN d a -b^-^-r y^2 2to:)mz-mm.7 ot^. 
m-^^ y^2 2, t%zMM.v s s t(Dmz.'m£.%mnMm^i i ;i^^n^'ti^^E lt 

i^-tgiHSff 3 5 tt. ttl;':^^'!' ^-</l^S.U<a-l/-</Wfe^tlilEl3S2 6 , 2 7tCj;^) 

(V r 1 - V r 2) t (DSI^lfil© L-Cm-ffl^ft-^C 3 LT#t^&-r-5o 
3 6 ft. to;'3P-u-</U^^HilEl8g2 7}r J; i!):^tbi^tT.fcp-w-</>mi±i:^IlS2|il; 
)±V r 2 <!: (^^^iiifia tTm~®Jiff^t-§-C 4 <h tT§t|;&-r5o t LT. ^-M-'^Vu 

^^rtiiiss 2 4 {4, K7'f'/-<i±i;':igT-2 uz.-i^\-yh^ u v ^ m^(n>m.wmm\^(o 
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ttl;^tg'l'S (V r 1 - V r 2) t -^-T ^ X 0 i^M-AV^^-^^ y ^ 2 2 , 2 3 ^gg 

c 4 ^imBmmm,mM 7 .1 (ommmt}mmm^- 3 7 K7 -< ^^tu:^;^^ 2 

S, m 1 0 ir J;ttf±\ W.^RV^'^y^:^^ yj-22a, 2 3a (^r) mW}^< 

/U7.m±m^2 4 a jri 'Omm^tl^n m-WV a d irm^^^'f yf-2 2 a t<Dm 
icmUMT 0 a m:^^^ yi^2 3 a t^-MMV s s <!: coPrlj{cl;|±$iJ«M 7 

1 a tTv^s„ m-mw)^<^^^m±m^ 2 4a Ri>*mMi»«M7 

1 a tt, m9<D^x2yi^mmm'y:^'Tj>^\2 T'^jjjc $ nrcig-itu'm ~$!ii»it-^ C 3 . 

C 4 Sr^ixmSttltSo ^: LX. ^ "liEift-'^/u^^^lEl^ 2 4 a tt, K^^f/^tU;^ 
m^2 1 a {CfettSr-^i'ft-^cO^ilidSfitrfBBlfMOtbJ^JH© (Vr 1-Vr 2) i:- 

"^-r^i-Okcm^Wmy^^^ y^2 2a, 23a SriEi(J-r^/^y^;^ltlS<^^t^^•tLm 

-fiiiJMf^c 3 5ij; '9ffi|J^^(l$n5„ Sfc. ^i:Mil^c4dS'isft<J#'l;^)Si!S7 1 a 

(^SESbfig;'5{|it|i^SS^ 3 7 a M^hfi. Vy^ ^<^fjm'?-2 l a <73 n - u^/u-^jjs 

m-s^miEv r 2 t-m-?) i 9 {cmjEffiii^sim^iSJii 7 1 a (z^sEi&tgj^^js^-Mw 

-§-C4{rJ;ip^#$tl5o 'eoflll(7:>,^.tt, ia7<^^||^ig<t|WHiT'fc5„ 

2. 3 SfCjioTfc^^T-t-SOT-^ m»S«7 0. miEfJi^mM 7 1 2i^t>-^-l^it'S 

§g3 eii^pi&wtg-eibSo *fc, lai o^::*iv^T v^^y<ai-jj^j^^2 1 a<^i:i±^^ 

/W4BH^t>*^Eg^^ J/ 7 7 3 2 a , 3 3 a J; oT t>gfc:^T't S<^T% 7 0 a 

&t^midE$iJ^^®M7 1 a t>^^P&^BtT-fc5» 
Hi 1(4. m2'p(D^a-y^mS:in^y':^'rAio:^X^m-^ff)y-'--$'m^iW-y:^f- 
1 1 (Ol¥^^#^i?iJ^7FLTV^-5o EI 1 1 (-*3V^T. 4 Of4A;'3i5' d y^\t^ 1 C 
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^ I DT(Dy<yyT (%-^<yyr) . 4 3 ttx-^J'*;;)^ -y^T-fc-Sc W^W&4\ 
jff-MlHll{S4 l75^^ttl>J$nfciljSiJ'P S'i^m-^^^LTV^So 7-y^43(l, ^-^-^ 

:^|g^IaI8S 2 4 ;is^fijc Lfc|gib/-</v,;=; p l S ©/-^yu^^fe'-e^jS. d 5/ ^^ff-^-^^OfT* 
-ifft-§-<oei^SS3. 4J::#t3i±<^IIS;)S/£VAir-f-ttff. A;'^^ n 5/^?!*^ 1 CKi: 
K-h^-^\t^\ DTi:{4^tb^'n§:fBv^;^xA 1 0, 1 l T'^ft$ti.fci: ^(cfiHI 

CK{c:J;-5A;ti7^-^ft-§-I DTro^ y^S:3ltT-C'#;ii\ ^rx, «Inl3S4i-C 
SBt(i/-?/u;^<gTwOi^PBlfc:ftA;'3j? d y^^ff-^ I CKSriS® ^-lirTigjiiJ' a yi^im^- 
DCK^#iXfi. 7S/^4 3>553l5i^ D y ^^fi§-DCKOi^Sl^IsIlt«LTA;^x— 
ff-^ I DT^IEL< 7 <!:;^ST'#6„ L/c/J^oT. PLL (Phase-Locked 

Loop) m^^-o)i^mmm^it^mx'h^o 
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•3(svN^-sipmtw. fififBi^p •^i?it-§-aiiis«--iiift-r-5i5'p j/jj^^f-^op-u^ 
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(t -^{siiss a - u-</i.'i;i± ^ tts ^ -r 5 ^-a- ^ >"r 5 m E ;^ -7 i: . 
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5. St3|tJS4fB^c:)x-^5'i||•S:ft^^^xAlCjoV^T. 

H«(f3iii-mj!^<t RniEr-iS'm^fsiiiis t <Dm^^-& Ltcms.y^ ^y^t. 

is-'^Bm\l§^ - i^^y^mi'£ ^ tti ;^ 1" 5) ;?^71-5^-b^'1'5'f■^:. 
^y<yyrt. 
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26(27) 




53 X-fyf 



50 m-fyy'u-iifiBi^ 51 m-r^yiit^-wmm 
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FIG. 10 
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